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Associated-Genes and Virulence Factors of Staphylococcus aureus
Isolated from Nasal Cavity of Neonates

Yung Bu Kim, Ji Young Moon and Jae Hong Park, M.D."

Departments of Microbiology and Pediatrics’, College of Medicine,
Pusan National University, Busan, Korea

Purpose : Nosocomial infection with Staphylococcus aureus, especially methicillin resistant S. aureus,
has become a serious concern in the neonatal intensive care unit. The aim of this study is to inves-
tigate the virulence factors, and the relationship between the antibiotic resistance and the associated
genes of Staphylococcus aureus isolated from nasal cavity of neonates.

Methods : Fifty one isolates of S. aureus were obtained from nasal swab taken in 28 neonates in
the NICU and nursery of Pusan National University Hospital between February and May, 2001.
They were tested in regard to antibiotic susceptibility, coagulase test and typing, plasmid DNA pro-
file, as well as reactivity to enterotoxin A-E(sea, seb, sec, sed, see) genes and toxic shock syn-
drome toxin-1(¢st) gene by polymerase chain reaction(PCR). Associated genes such as mecA, mecR1,
mecl, and femA were also determined by PCR. The origin of MRSA strains was assessed using
DNA fingerprinting by arbitrarily-primed polymerase chain reaction(AP-PCR).

Results : Twenty three(45.1%) and six(11.8%) isolates were resistant to oxacillin and vancomycin
respectively. Multidrug resistance to three or more of the antibiotics tested was observed in 51.0%
of the isolates. Forty two isolates were coagulase positive and twenty two isolates had mecA gene.
Sixteen isolates had both mecA and femA genes and had type I-III plasmids. 64.7% of isolates car-
ried sec gene, and 80.4% carried tst gene. DNA fingerprinting by AP-PCR for 12 MRSA strains
showed 10 distinct patterns, suggesting different origins.

Conclusion : We confirmed that the prevalence of nasal carriage of S. aureus and the incidence of
antimicrobial-resistant S. aureus, especially vancomycin resistance, is very high in neonates who
were admitted in NICU and nursery. It is possible that these pathogens are responsible for serious
nosocomial infections in neonates. The need for improved surveillance and continuous control of
pathogens is emphasized. (J Korean Pediatr Soc 2003;46:24-32)
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AR mecAT S, aureus ¥5F o}Y2} methicillin-WA coagu-
EZ ST (methicillin resistant coagulase negative
staphylococc) 1= AT, 22l mecA FAAE HH35HA
methicillin W3¢l §l 5% dol, methicillin WA o] ©<=3]
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1. S. aureus 22| ¥ S

20019 295E oF /Y ot HAtEhE Aol AlAlel 3
P R A R R I J/‘EO
T olgsle] olF HA2
AASATE AFHE B EHES 75% NaClel H7be X
T wixel HEF F 37ClA 2447 wjFste] @&
s B8, coagulase Aits, THHE £
herebAl A Z2HokAl A4, 8384 2 DNase 845 4
Abete] S aureus & ] SFRATE ES LB 3 wjA A 37
T, 2477F w3t & HFE McFarland 052 ZA3ke] API
Staph mediume®l A%l ths, API Staph kit(bioMerieux,
Marcy 1'Etoile, France)oll H&3sto] 4ozl AFE HIFTHo=
API 20E Ver. 4.0 program< °|-&3ate] 28] s44E 5159 S
o2 AR Th

>i off mlo

e £ 2

aureuss A3
2. SN ZM ZHAL

YA AL AE-gF vl A= Muller Hinton broth<} Muller
Hinton agar(MHA; Difco. Lab., Detroit, MI, USA)E A}&3}
Atk AHE3E FAAE ZF Sigma 3AF AFSZ aminogly-
cosideZl gentamicin(GM), cephalosporinZl cephalothin(CP)¥}
macrolideZ¢! erythromycin(EM) 2 = ¢ 7]g} A 2A
tetracycline(TC), oxacillin(OX), vancomycin(VM) % =% 6
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AH&-EF AT
tolown, 7} IJAAE National Committee for Clinical
Laboratory Standards’t &g #Ve] wre} 7-E vjo)
AR v, 2 Al FAste] 2 o] FAATE

¥ MHA®] Steer’s multiple inoculator® H%3te] 37T, 18-

5 G AEA A B R HaEew

Al

1 ol
Ol:

2407 Mg & 23S {2 HA 2SS AA FE(minimal
inhibitory concentration, MIC)E A7 3} th

3. Coagulase MM U S ZHA}

ANABHE sto] e Al At 84 15 mLE

o]-&
I, 18A1ZE Wikt 0.1 mLE HEFSA, 37C 2710l
A 3A3E 6413 9 24413 Fo 3 o RE BRI, Co-
agulase A FAdrtol W3 coagulase FHE A3 PCR“‘B)
o2 2AEATE Coagulase F¥ AdE 93 primer paire
COAG-2(5'-CGAGACCAAGATTCAACAAG-3'), COAG-3
(5"~ AAAGAAAACCACTCACATCA-3")S #lo] 2 Yok(Bio-
neer, Dae]eon Korea)oll & A& slo] ALgskaich Ad w5
o] DNA F%& 7F9¥ o2 5 mL LB brothel #&3st] 377,
18A12F A& wlket FdE 95CoA 10837 7Fdsta, -20C
BES R ARl ARgstden, FF AL
denaturation 94C, 20%, annealing 57C, 20%, extension 70
T, 156%29 IAHE 30 cyclesZ AAE 1.0% agaroseolA #
71%9E % F ethidium bromide(EtBr)E 34383 UV transil-
luminator(SL-20 DNA image Visualizer, Seolin Scientific
Co., Ltd.)2 g1t

s

4. Plasmid DNAQ| 22| & 37| =X

Plasmid DNA®Sl #8% Birnboim¥ Doly# 22 Flexi-
Prep Kit(Pharmacia Biotech Inc., Uppsala, Sweden)& AH&
slo] 23t o™ plasmid DNAS 7]+ 23,130 bpollAl 125
bp7bAl v 2719 marker(phage A DNA-HindIll digest,
TaKaRa Biomedicals, Tokyo, Japan)E& AF&3te] o]& ALE
Hlwsle] ARSI 71952 0.8% agarose gel 71957
A (Mupid™ COSMO BIO Co., LTD)E ©]-&3te] 100 V, 40
3 A719E8e] EtBr® 9% = UV transilluminatorel] A1

amplicons &3t

5. PCR':”OH QI?_ mecA, mecR1, mecl 2 femA
SEX A
Table 13 #Z°] primer= mecA, mecRl, mecl 2 femA
Axpe] A7) wjd FoA Eo] 03‘1 oligonucleotideZ ¥4 3+

primer® AMESIRTP 419 A3 @3] DNA FEL 79
7tEHo 2 HAAEHon FE “er“’i denaturations 94°Cell
4] 1%%, annealing 55CelA] 1%%t extention< 72Tl Al
10Z3F 40 cycles® AAIsIGTE ZH2be] {42 HES 215H4
10 L9 PCR ¥ 4AHEF} molecular weight marker(phage @
X174 Haelll digested: TaKaRa Biomedicals, Tokyo, Japan)
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Table 1. Sequence of Primer Pairs for Polymerase Chain Re-
action in Detecting the Target DNA Fragments

;r?)rdguectt gene Sequence(5’'-3’) of primer pair pr}())((:hf}ct

mecA 5'-GAAGATGGCTATCGTGTCAC-3" 316 bp
5'-CTGGAACTTGTTGAGCAGAG-3'

mecR1 5'-TCAGTTCATTGCTCACGATA-3" 326 bp
5'-CAACAAACTACCAAATACCC-3'

mecl 5'-CTGCAGAATGGGAAGTTATG-3" 268 bp
5'-ACAAGTGAATTGAAACCGCC-3'

femA 5'-ATAACGAGGTCATTGCAGCT-3" 229 bp

5'-TTACCTGTAATCTCGCCATC-3'

E 2% agarose gel 7196313, DNA @2 EtBrz 43}
o] UV transilluminator®ll 4l amplicong 213}t

6. PCRE0| o3 B2 A, B, C,
RER 2S

D, E ¥ TSST-1

PCRHE2E 454 A, B, C, D % E f8dA(seaq, seb, sec,
sed, see)®t TSST-1 FAAHtst)<) AAEA S
aureusd FEa E TSST-1 FHAHE primer set(TaKaRa
Biomedicals, Tokyo, Japan)Z 354 Ax SEA-1, SEA-2
(Code No. S009), =4 B+ SEB-1, SEB-2(Code No.
S010), 4524 CE SEZ-1, SEZ-2(Code No. S011), 4524 D
+ SED-1, SED-2(Code No. S012), SEE-1,
SEE-2(Code No. S013)& A&tk 28l TSST-1l sl
A= TST-1, TST-2(Code No. S015)& AH&stch 714
N2 coagulase FEWHI TdA HAAsIFor FTE AL
denaturation= 94°CollAl 1%, annealing<= 55C°lA 1&, ex-
tentione 72CoIA 1%37F 35 cyclesZ AAEATLE 10 L9
PCR %% AHE3} molecular weight marker(phage @X174
Haelll digested : TaKaRa Biomedicals, Tokyo, Japan)E 2%
agarose gel A719%E38t3, DNA ©@#HL EtBrZ 945t UV

[e]

transilluminator°l 4] ampliconS <13}l

=~ O
HES

352 Ex

7. Random amplified polymorphic DNA(RAPD) g0l
ost TR S ZA}

1) DNACQ| Z=A|

S. aureus 517 oA mecA FAAE EA43 MRSA 127
g d9Ho=m duste] 43 dFE ALEEd 48 dFE
mL LB broth(bactotryptone; 10 g, yeast extract; 5 g, NaCl;
10 g, H,O; 1,000 mL, pH 7.5 HZ&3te] 37TolA 18-244]
ZF A st & A4St #AE 200 pLe TE buffer
(10 mM Tris—HCI, 1 mM EDTA, pH 8.0)° A1tk <
71el 20% SDS &9 20 pLE H7Fstal 65ColA 6023 7H
% phenol : chloroform : isoamylalcohol(25 : 24 : 1)< 500

20%3+ FE3lal 15000 rpm, 15%7F Y41&

HrE eppendorf Alg &l %744 1/10%<] 3
M sodium acetate(CH3COONa) 212 100% ethyl alcoholE 1.5

ki3

A7vste] A e EFAIZIHMA DNAE FE8H3ch kA9
o2 HAEE 70% ethyl alcohol22 A2 AR=A|A Eit 57
F2 83]A12 v, UV spectrophotometer(UV-1201, Shima-
dzu Co., Japan)& °©l&314 DNA $%=%& 25 ng/pl7t =5
Aakatol AP-PCR 2@ ¢l template DNAZ ARg-at3tH?

2) AP-PCRE0| 2l 7EAL &

AP-PCR %<2 RAPD Analysis Primer Set(Pharmacia
Biotech, USA)E AF&-3ltl. 6FF2 primer< primer 1(5'-
GGTGCGGGAA-3'), primer 2(5'-GTTTCGCTCC-3’), prim-
er 3(5'-GTAGACCCGT-3'), primer 4(5'-AAGAGCCCGT-
3"), primer 5(5'-AACGCGCAAC-3’), primer 6(5'-CCCGT-
CAGCA-3)ES A&t % #A2 95CAA 423 o]
7}E83% % denaturatione 95ColA 1+ annealing 36C°lA]
1%, extention< 72ColA 283 45 cyclesZ AAISFATE 10
2L PCR 5% 2= molecular weight marker® phage @
X174 Haelll digested(TaKaRa Biomedicals, Tokyo, Japan)<}
phage A DNA HindIll digested® &3 3t AMg3liem 15
% agarose gelolAl A7199%53l3, DNA ©HLS EtBr 94344

UV transilluminatorol /] 2HlshdeH”

W&

E| 1t

a4

1.

51579 S, aureusE WA= 3 MICS A= Table 29
Zom TCE 4§ MICs°] 2 pg/mL, MIC90°] 16 pg/mLZE
7b sekal, 1 vy o R GMO] MICx°l 16 pg/ml, MICyOl
32 pug/mLE HlH WAS Btk CPY VMM & tiEe
571 A4S e ey, VM 3% MICy°l 256 ug/
mL=Z e A wla] HlawA Eokth GM(39F, 76.5%),
EM(395, 765%), OX(23%, 45.1%), TC(7%, 13.7%), VM(6
7, 11.8%) R CP(47F, 7.8%)° £22 FAA WS detde
W, &AA A HAF A MRSAE 23F(45.1%) %t A
Al AN G2 Table 39 2th 4712 gAAA0] s WA
S B9 A7F 55, 37k A tE WAool 215, 2710l
3 Aol 155, 3 Al WS Bl At 6FIL

o
, 6714 Ao e Hole A%t 13 At

o

g

MR A5 HAL

2

al
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2. Coagulase MM coagulase S ZHA}

51579 S. aureus & 427F(82.4%)7} coagulase ¥4 T
tH(Table 4). ©1% mecA 2 femA A=A FA< 1255 PCR
MO R coagulase FH AXE AAS AT 8FF, F
lase [FAATE VIIEo® 7T F AUTh UFe] 25, VI

@ol 45, vvAE 72 154 FEEAthFig. 1).

3. Plasmid DNAZQ| kAt

A 5 FoAM mecA 2 femA FAAE EF KBRS 16
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Table 2. Susceptibilities of Staphylococcus aureus to Six Different Antimicrobial Agents

Antimicrobial MIC( #g/mL) MICs MICqy Resistance
agents <2 2 4 8 16 32 64 128 26 512 104 (g/mb) (ug/mb)  strains(%)
Tetracycline 27 0 13 4 7 0 0 0 0 0 0 2 16 7(13.7)
Cephalothin 11 7 2 17 10 2 0 1 1 0 0 8 16 4( 7.8)
Vancomycin 41 3 1 0 0 0 0 0 2 0 2 256 6(11.8)
Oxacillin 7 2 1 18 13 4 1 0 2 1 2 8 256 23(45.1)
Erythromycin 7 2 0 0 3 2 4 5 5 23 0 256 512 39(76.5)
Gentamicin 4 2 3 3 23 13 0 0 0 3 0 16 32 39(76.5)

 Resistant strains

Table 3. Resistant Patterns of 51 Staphylococcus aureus Iso-
lates to Six Different Antimicrobial Agents

Susceptibility”

No. of No. of
resistant agents TC CP VM OX EM GM strains(%)
4 R S R R R S 1C 2.0)
R S S R R R 1C 2.0)
S R R R R S 2(39)
S R S R R R 1C 2.0)
3 R S S S R R 4 78)
R S S R S R 1C 2.0)
S S R R R S 2(39)
S S R S R R 1C 2.0)
S S S R R R 13( 25.5)
2 S R S R S S 1C 2.0)
S S S R R S 1C 2.0)
S S S R S R 1C 2.0)
S S S S R R 12( 235)
1 S S S S R S 1C 2.0)
S S S S S R 5( 9.8)
0 S S S S S S 4 78)
Total 51(100.0)

"R : resistant, S : susceptible

Table 4. Coagulase and Protease Production Rate in the 51
Staphylococcus aureus Isolates

Test Positive Negative Total
Coagulase 42( 82.4%) 9(17.6%) 51(100%)
Protease 51(100.0%) 0( 0.0%) 51(100%)

=z ]
Ak =3 OX % VMel s
@57k 355 kbl plasmid DNAE ®frakil 9l Ao vhet
W oHFig. 2).

4. mecA, mecA & REX LU femA REXQ HE

AR AEAA 227(45.1%)7F E
YehileH, mecRl A=

PCRYE °]&3% mecA
A A 316 bpe ©@HE

Fig. 1. Agarose gel electrophoresis of the coa gene. Compari-
son of representative MRSA strains by PCR. Lane M : phage
®X174 DNA digested with Haelll(molecular size marker), lane
1:coagulase I type, lane 2:coagulase II type, lane 3:coag-
ulase III type, lane 4:coagulase IV type, lane 5:coagulase V
type, lane 6:coagulase VI type, lane 7:coagulase VII type,
lane 8: coagulase VIII type.

185(35.3%) 9141 326 bpel TH, mecl FHAHE 15(2.0%)°l1 4
268 bpe ©H, 13 femA FRAE 177(33.3%)°04 229
bpel w@HAo] HEFHSUHFig. 3A-3D). mecA AR} femA
FAAE BT B3 55 167(31.4%) AT mecAvHS B+
St FFE 4F(7.8%), femATHE: RS #FE 159(2.0%) 9 th
(Table 5). mecAet mec ZEAFHAAES] FHAAHE 47HA F,
mecAd, mecR1¥, mecA-mecR18, 3 mecA-mecR1-mecl
PoR FFT £ ANoM, A7 145(275%), 107(19.6%), 7
F(13.7%), 17(2.0%)9 +AZ BAtH(Table 5). T8 mecA
D mecA T FAAret FAA hAWAG ] FEdel tisiA
= Table 6914 Hi= vie} Zo] AJaaA7 flich
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5. PCRY0| ost &=4A A, B, C, D, E & TSST-1
THX HE
S. aureus 515 & A&54 A, B, C, D, € E #4A Ef

Holl gk HAMlA =4 A, B, D, B E9 FHAE A
2 CY A= 33F(64.7%) 14 146
Ao 7&’ ]%U‘r(Flg 3E). 2#al TSST-1 #xx B

M

N
w

~35.5 kb

~—~32 kb
™30.7 kb
=23 kb

Fig. 2. Results of the plasmid DNA assay. Lane M :phage A
DNA digested with Hind II+phage @®X174 DNA digested
with Haelll(molecular size marker), lane 1:1 type, lane 2:1I
type, lane 3:1III type.
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f Ad5= 415(80.4%)7F FAd 1A tH(Fig. 3F).

6. A Y

Coagulase ¥Aol™ mecA % femA HFHAE HH
MRSA 127 g fxxt dd Aake] 2= Fig. 4
ot 6379 primer® W13 A} primer 45 A|9lsa
ol #EE 4 ¢l primer 42 [FHMFH XFoz
EHE 4 Addg 08elA 25, XFelA 2—}7}
plicons YEllo] T3 FAAEAS & = AN,

1057+ A3 Y= amplicong YERASATH

ruE 2@y o

49}
K

o
(<) EH:S_ am-

i)

S. aureus=
Rt} A7} vancomycin lﬁ*é
z7ket AW, S aureus? FE ARE Ak 74, o=
SAERE A, B J 3 e 98 V|FE 9 19,
EE ol AFedA B e vyt ddd HEs o
o7& Fept

ot A S aureus®] ¥ WEES U BN FPe 24
AS 2,000 g Hvke] Aol 79 F 4878 (60.8%)°] UY Sl
18] o1 S aureus’t FEHATHL Badtgom Sakata'’:=
2ol Hiso st 1,801 F BIJAFNA S, aqureus’t AE

I
W A97E 24%%131, ©1% 1A vivte] AwkE AA|stgitha &

ri& o

(D) (E) (F)

M M M M M
<16bp ©29bp 3265 <4268 bp
€228bp
<146 bp

Fig. 3. Agarose gel electrophoresis of PCR products to detect mecA(A panel), femA(B panel), mecR1(C

panel), mecl(D panel), sec(E panel)
Haelll(molecular size marker).

and tst(F panel).

Lane M :phage ©@X174 DNA digested with

Table 5. Detection Rates of mecA and Related mec-gene in Staphylococcus aureus by PCR

Types”
I I I v A% VI VII
No. of strains(%) 4(7.8) 1(2.0) 10(19.6) 10(19.6) 2(3.9) 5(9.8) 1(2.0)

“Type I:mecA type, Il:femA type, IIl: mecR1 type, IV : mecA-femA type, V:mecA-mecR1l type, VI:mecA-femA-mecR1 type,

VII : mecA-femA-mecR1-mecl type
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Table 6. Relationship between Multidrug Resistant Patterns and Associated Gene of mecA with Staphylococcus aureus

Types”

No. of drugs resistant Strains(%)

1 I 111 I\ A% VI vl
4 5( 9.8) 2 1 1 1 0 1 0
3 21(41.2) 1 0 7 3 1 2 0
2 15(29.4) 1 0 1 5 0 1 0
1 6(11.8) 0 0 1 1 0 1 0
0 40 7.8) 0 0 0 0 1 0 1

“Type 1:mecA type, IL:femA type, III: mecR1 type, IV : mecA—femA type, V : mecA-mecR1 type, VI:mecA-femA- mecR1 type,
VII : mecA-femA-mecR1-mecl type

Fig. 4. Representative of the AP-PCR assay. The result ob-
tained with primer 4. Lane M :Mixture of phage ADNA di-
gested with Hindll and phage @®X174 DNA digested with
Haelll(molecular size marker) lane 1:1 type, lane 2 and 3:1I
type, lane 4 :1II type, lane 5:1IV type, lane 6:V type, lane 7:
VI type, lane 8: VII type, lane 9: VIII type, lane 10:IX type,
lane 11 and 12:X type.

Aok 2 A= Aol 287 oA 120%] 9] nasal swab &
5159 S. aureus O] 425%2 HEES HIoH, FAAA
HARI M= 235(45.1%)7F  oxacillin®ll, 65(11.8%)7F
vancomycin®| WS Ho] Ulidare] Nixrt A7bekadt

S. aureus® A Udel #EeE FeEkav== vl 371
A o] AZE =, AAE Z717F 25-5 kb small multi-
copy plasmidEZ ©]+= tetracycline, streptomycin, chloram-
phenicol, kanamycin % cadmiumel gk WAl FoJditl &
A= A7]7F 25-35 kb?l large plasmidEZ 152 penicillinZ}
inorganic ions®l ™d WAl st M= 1 A7|7F 40-

60 kb%l large conjugative plasmidE® ©l5< gentamyecin,

penicillin, neomycin % quaternary ammonium compound®l

gjgk Aol #elat® oo} ol S. aureusolE A A
I A= B TFHY ZZav=rt EAGIERE S, qureus©l

A ZelEE Fgav= DNAS ¢ 7| tdstd Bay

e
A

Yt ? B A NE mecA 2 femA FAAE

S. aureus A= Zt7F 171 WA 4709 Egtav=s BEd &
S, 1 ZA7)E 9F 23, 307, 32 kb ¥ 355 kbt

S. aureus?t FAA WS HEE 7112 mecA FHAL
Vg Fag Ads sin, 1 9 oY mecA 8 FHAEH

= ooe fAREd o8 2dH e ez deAa gith
74

MRSAE EAF#o] 74,000-78,00091 ¥d #HuyAdd Agh chujd
9l PBP-2'S 7FAlaL 9low o] @Al p-JactamAl A

of wl$ v AFYS Zi=d, o] PBP-2'% mecA Al
= | mecA Al Y505 methicillin®ll
WS 2t gt @ Ubukata 52 5159 W
FolA mecA FAAZE FHEEASH, 465 Aol

= 3 FAAMT mecA FRAAVE FAFHAGD 3G
. Murakami 57 mecA F42 249 9975 FolA 97
7} oxacillin A0l 2™ mecA FdA 4L 11T
oA 10857t oxacillin WAS Rt & AgelAs
oxacillin®l W<l 237 5 1057F mecA ¥l 2H oxa-
cillinoll #Z4<1 2895 & 127857} mecA A Fdolqdt).
oA mecA FHATY dolHA oxacillinell S Hole

95 i3S PBP-2'E AIA ®3H7] wWlEo 2 Murakami

[ =S

of Ml o0 ox & olo
N

%
e AWE vl vk B B ATelNE BEeh ggoy
ol W2 49 B-lactamaseE A mecA FAATE &4

=
o] methicillin®l WAS 4A He A= ded, old
T R Bgavsd dste] fuEE ow dEA 9o

mecA ALY ol Wi WEFo R F Ul A HA
7b EAEE Aol WA 47 mecRl, mecd® WHEIoH
09 2 % med FRAT mecA AR WA PBP2 A4
< A= Zlo] wel Ak gl MRSANA mecl #31
Zpe] Wol AL EE mecle] AF F-9ol AT mecA TR
9] operatordll Wol7t Qi 1 wiEol mecle A 7]wo] A
250l mecA7t &8sl WAL YeEpATa @Y B g
A= S, aureus 51TF F 22F X mecA AT SOl
o mecA A FHAA FolA mecRl FHAE 195, mecl

FrA= 157, femA FA2E 18F 0l ol
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Hurlimann-Dalel 57 S. aureus® % FAE #2319
=, 198430 E2® S, aureuse WE-Eo]
mecl@ ol = vkl 19921 methicillin W4
Zd FAA7E 9 mecAZU17HF)o] A FAAE AL
mecA-mecR1-mecl®(33¢F) B} Wo| = Actar 3
B AFNE mecAES 145793, mecA-mecR1-mecl
152 A zpol 7t Ao R A7k wdk fEA}
T 1980dHolE FEa AF AAFIE 70% oldelglon
1990 dl= =4 CH AAF7E 70% ool TSST-19
A48 1980 U= 5% olskl et 1990 d thell = 80% °]/dol
B 2 A= FEL A B, D, ¥ E9
AEHA S G5 Co FHA7E 64.7%, TSST-1
27 80.4% A AEEo] FUIH SR S aureus® &
sers
4] A
2128}
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